Failure in peripheral immuno-surveillance due to thymic atrophy: importance of thymocyte maturation and apoptosis in adult tumor-bearer.
Tumor-induced immunosuppression often leads to failure in cancer therapy. Here, in an attempt to understand the course of tumor-dependent immunosuppression in young adult murine model, we found that in Ehrlich's ascites carcinoma (EAC) bearing mice, CD4(+) and CD8(+) populations of peripheral blood were depleted within first week of tumor inoculation. However, there was a rise in these populations at the end of second week only to fall back severely at the end of third week. These pulsating changes were also reflected in spleen. Interestingly, in thymus, production of CD4(+) and CD8(+) increased during first two weeks of tumor inoculation indicating the effort of thymus to replenish these populations in peripheral blood and spleen in response to their initial depletion, restricting tumor growth in between first and second weeks. However, at third week, due to (a) block in thymocyte maturation leading to increase in CD4(-)8(-) and decrease in CD4(+)8(+), (b) inhibition in formation of functional isotypes, and (c) thymocyte apoptosis, thymic reinforcement was stalled. Further investigation for the underlying mechanism of such thymic atrophy revealed down-regulation of anti-apoptotic protein Bcl-2 and up-regulation of pro-apoptotic protein Bax, resulting in decreased Bcl-2/Bax ratio thereby inducing apoptosis. Above findings accounted for the significant decrease in CD4(+) and CD8(+) of peripheral blood and spleen by the end of third week culminating in total collapse in the fight back mechanism of host and uncontrolled growth of tumor. All these results signify the importance of thymus in modulating the immune status of the host during tumor development.